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This  report  is  a  Six-part  statisitical  summary  of  surface  weather  observations 
for  EjULUTH ,  DULUTH  IAP,  MINNESOTA 


It  contains  the  following  parts;  (A)  Weather  Conditions;  Atmospheric  Phenomena 

(B)  Precipitation,  Snowfall  and  Snow  Depth  (Daily  amounts  and  extreme  values); 

(C)  Surface  winds:  (D)  Ceiling  versus  Visibility;  Sky  Cover;  (E) 
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Dry-bulb  temperature  versus  weC-bul&^ompe  mature  Q 
Cumulative  percentage  frequency  of  distribution  tables 
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20.  Suamariea  (daily  maximum  and  minimum  temperatures,  extreme  maximum  and 
minimum  temperatures,  psych rometric  summery  of  wet-bulb  temperature 
depression  versus  dry-bulb  temperature,  means  and  standard  deviations 
of  dry-bulb,  wet-bulb  and  d**f  point  temperatures  and  relative  humidity); 
and  (F)  Pressure  Summary  (means,  standard,  deviations,  and  observation 
counts  of  station  pressure  and  sea-level  pressure).  Data  in  this  report 
are  presented  in  tabular  form,  in  most  cases  in  percentage  frequency  of 
occur ance  or  cumulative  percentage  frequency  of  occuring  tables. 
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WHO  number  with  th.  addition  of  a  Em. 

Hill  ln  «••••  wh««  there  la  no  deeig- 
nated  WHO  number,  a  5-digit  nuabar  created 
in  «gr«emant  with  WHO  rulea,  plus  a  sixth 
qualifying  digit.  Thaee  numbers  (also  re¬ 
ferred  to  aa  DAT5AV  or  UiAFtTAC  nuabar a) 
uniquely  identify  each  of  aore  than  15,000 
reporting  stations  around  the  world. 
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future  OL-A  standard  products. 
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PART  A  WEATHER  CONDITIONS 

^  This  wiry  in  *  percentage  frequency  occurrence  of  various  ataospberic  pheno—nn  and  obstructions  to  vision, 
derived  fron  hourly  observations,  and  is  presented  la  two  tables  as  follows: 

1.  By  aonth  and  annual,  all  hours  and  years  ooablned . 

2.  By  aonth,  all  years  c  cab  load,  by  standard  3-hour  groups. 

A  percent  value  of  " .0“  In  these  tables  Indicates  less  then  .0$  percent,  which  is  usually  only  one  occurrence. 
The  various  pheaoaena  Included  la  each  category  on  the  form  are  listed  below: 

Thunders  tores  -  All  reported  occurrences  of  thunderstorm,  tornado,  and  waterspout'. 

Bain  and/or  drlsale  -  All  liquid  precipitation,  falling  to  the  ground,  not  freeslng. 

Freealng  rain  and/or  freealag  drlaale  (glaie)  -  Precipitation  falling  In  liquid  font,  but  freeslng  on  contact 
with  an  unheated  surface. 

gngw  and/or  sleet  (Ice  pellets)  -  Included  are  snow,  snow  pellets,  sleet,  snow  grains.  Ice  crystals,  and  Ice 
pellets  from  Jan  68  and  later.  (Snow  pellets  also  known  as  soft  hall) 

Ball  -  Occurrences  of  hall  and  snail  hall  are  Included. 


of  observations  with  precipitation  -  Included  In  this  category  are  the  observations  when  one  or 
phauontna  occurred.  Since  sore  than  one  type  of  precipitation  any  be  reported  la  the  seas 
observation,  the  mass  of  the  individual  categories  aay  exceed  the  percentages  of  the  observations  with  preclp. 


IM  -  Included  are  fog,  loe  fog,  a 
anode  and/or  base  -  Occurrences  of 


ground  fog. 

soke,  base,  or  combinations  of  saoke  and  base  art  Included, 


ecurrsneas  of  bloving  snow  (also  drifting  snow  whan  reported  fron  aoo-WBAE  sources). 
-  Iaeludsd  are  blowing  dust,  blowing  sand,  and  dust. 


Continued  on  Reverse 
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Blowing  tarijr  -  ihli  lta  if  reported,  la  not  shown  In  s  separate  category  on  this  fora  bat  Is  Included  In 
the  computation  Percentage  of  Observations  with  Obstructions  to  Vision,  below. 

Percentage  of  observations  with  obstructions  to  vision  -  Included  in  this  category  are  the  observations  when 
one  or  nore  of  the  above  obstructions  to  vision  occurred.  Since  nore  then  one  type  of  obstruction  nay  be 
reported  in  the  sans  observation,  the  suns  of  the  individual  categories  any  exceed  the  percentage  total 
columns.  Also,  although  precipitation  nay  reduce  visibility,  it  is  not  considered  an  obstruction  to  vision 
for  purposes  of  this  suanery;  therefore,  the  percentage  total  of  obstructions  to  vision  need  not  reflect  the 
total  observations  with  reduced  visibility. 
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PART  A 


ATMOSPHERIC  PHENOMENA 


mis  NMuy  is  d  presentation  of  the  pSroentag*  of  day*  with  occurrence  of  various  atmospheric  phenomena. 
These  data  are  obtained  froa  all  recorded  information  an  the  reporting  forms  or  fraa  hourly  data  and  com¬ 
bined  into  a  daily  observation* 

The  descriptions  of  the  phenomena  in  the  Heather  Conditions  Bunnary  above  also  apply  for  the  categories 
suanarised  in  these  daily  tabulations.  However,  it  should  be  noted  that  In  this  annas ry  the  columns 
headed  n$  OF  0B8  WITH  PRBCIP"  and  "%  OF  OBS  WITH  0B8T  TO  VI3I0H"  show  the  percentage  of  days  rather  than 
the  percentage  of  observations.  Sines  more  than  one  type  of  precipitation  or  more  than  one  type  of  ob- 
s traction  nay  '< occur  in  the  sane  daily  observation,  the  sun  of  the  values  in  the  Individual  categories  any 
differ  froa  the  total  colusns. 

A  percent  value  of  ".0“  in  the  table  indicates  less  than  .05  percent,  which  is  usually  only  one  occurrence. 

this  presentation  id  by  month  With  hhmAl  totals,  sad  is  prepared  with  all  years  eoabined. 

MOTCSi  (1)  A  day  with  rain  and/or  drlsale  USs  not  separately  reported  in  the  MM  data  prior  to  year  19*9. 
fterefore,  percentages  In  tills  column  are  restricted  to  the  period  Jan  19^9  and  later. 

(8)  A  dag  With  freealna  rain  and/or  freezing  drltale  is  Also  properly  reported  as  a  dag  with  rain 
ah37or~3rT«sle . 

(3)  |  f-sjM»ith  dust^Shd/of  ibid  id  included  in  this  suawry  only  Man  visibility  is  reduced  to 
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PART  B  PRECIPITATION,  SNOWFALL  &  SNOW  DEPTH 


This  part  of  the  Uniform  Snieesry  consists  of  eight  sunmarlea  derived  froa  daily  observations  as  follows : 

1.  The  first  set  presents,  in  three  tables,  the  percentage  frequency  of  various  daily  amounts  of  FHBCHTTATIOB, 
SNOWFALL,  and  SNOW  DEPTH.  The  daily  amount  summary  is  prepared  by  month  and  annual,  all  years  combined, 
and  includes  percent  of  days  with  measurable  amounts;  percent  of  days  having  none,  traces,  and  given 
amounts ;  and  means,  greatest  and  least  monthly  amounts.  (The  last  three  statistics  are  omitted  from  the 
snow  depth  summary  because  of  their  doubtful  and  limited  value.)  A  total  count  of  valid  observations  is 
given  for  months  and  annual.  Stations  are  included  la  which  a  portion  or  all  of  the  period  may  contain 
months  with  missing  days.  This  will  be  noted  on  the  sumary  pages.  A  percent  value  of  ”.0"  in  these 
daily  amount  tables  indicates  less  than  .05  percent  which  is  usually  only  one  occurrence. 

2.  The  second  set  of  th  «e  tables  presents  the  extreme  daily  amounts.  by  individual  year  and  month,  of 
PRECIPITATION,  SHOW,  U,,  and  SNOW  DEPTH  for  the  entire  period  of  record  available.  Also  provided  are 
the  means  and  ataadard  deviations  for  each  month  and  annual  (all  months)  and  the  total  valid  observation 
count.  An  asterisk  (*)  Is  printed  in  any  year-month  block  when  the  extreme  value  is  based  on  an  in¬ 
complete  month  (at  least  one  day  missing  for  the  month).  When  n  month  has  valid  observations  reported 
hut  no  occurrences,  Keros  are  given  in  the  tables  as  follows: 

EXTREME  DAILY  PRECIPITATION  ”.00"  equals  none  for  the  nonth  (hundredths) 

EXTREME  DAILY  SNOWFALL  ".0”  equals  none  for  tbs  nonth  (tenths) 

KXTHME  DAILY  8N0W  DEPTH  "0”  equals  acne  for  the  month  (whole  inches) 

3.  The  third  sat  of  two  tables  provides  the  total  monthly  amounts  of  HUBCIPHATIQN  and  SNOWFALL  for  each  year- 
month  and  annual.  Also  prepared  are  the  means, "standard  deviations,  mad  total  number  of  valid  observations 
for  each  month  and  annual  (all  months) .  An  asterisk  (*)  is  printed  in  each  data  block  if  ana  or  mors  days 
are  missing  for  the  month.  No  occurrences  for  a  month  are  indicated  in  the  asms  manner  as  in  the  extreme 
tables  above.  If  a  trace  becomes  the  extreme  or  monthly  total  in  any  of  these  tables  It  is  printed  as 
"TRACE." 


I  Continued  on  Reverse  Side 

Values  for  means  and  standard  deviations  do  not  include  measurements  from  incomplete  months. 


1-1 


NOTES:  (1)  The  above  studies  may  also  be  prepared  for  stations  operating  for  less  than  full  Months  for 

portions  or  all  of  the  period  of  record.  This  may  Include  stations  operating  5  or  6  days  a 
week  and  those  with  only  random  days  missing.  An  asterisk  (*)  in  the  data  blocks  will  give 
an  indication  that  a  month  is  Incomplete.  Please  refer  to  Station  History  at  front  of  book 
and  observation  counts  In  each  siunary  to  evaluate  the  amounts  of  data  missing. 

(2)  Hall  was  Included  In  snowfall  occurrences  in  the  suasury  of  day  observations  prior  to  Jan  56, 
but  these  occurrences  have  been  removed  from  snowfall  category  and  counted  as  Hall  In  these 
sunmarles. 


(3)  Snow  Depth  was  recorded  end  punched  at  various  hours  during  the  period  available  from  U.  3. 
operated  stations.  The  hours  used  by  each  service  for  each  period  are  as  follows: 


Air  Force  Stations: 


U.  S.  Navy  and  National  Weather  Service  (USWB) 


Beginning  thru  19^5  at  OflOOLST 
Jan  46-May  57  at  1230GMT 
Jun  57-present  at  120000 


Beginning  thru  Jun  52  at  0030GMF 
Jul  52-May  57  at  123000 
Jun  57-preaent  at  1200CMT 
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Presented  In  this  pert  ere  various  tabulations  of  surface  vlnds  as  follows : 

•  1.  Kxtrenn  Values  -  Peak  Ousts :  Derived  fron  daily  observations  and  presented  by  individual  year  and  month 

for  the  entire  period  of  record  available.  Speeds  are  presented  in  knots,  while  directions  are  given  In 
16  conpaas  points  from  the  beginning  of  record  through  June  I960,  and  in  tens  of  degrees  starting  in  Jtaly 
I960.  The  extras?  is  selected  and  printed  fron  available  peak  gusts  for  each  year-month,  however  an 
asterisk  (*)  is  printed  in  the  data  block  if  less  than  90$  (3  or  wore  Biasing  observations)  of  the  peak 
gusts  are  available  for  the  aonth.  An  ALL  N0RB3  value  la  presented  when  every  month  of  the  year  has 
valid  observations.  Means  and  standard  deviations  are  also  computed  when  four  or  Bore  values  are  present 
for  any  coluan.  A  total  raw  oount  of  valid  observations  is  presented  for  each  aonth  and  ALL  MONTHS. 

BOR:  According  to  federal  Meteorological  Handbook  Vo.  1  specifications  (fornerly  Circular  V),  "peak  gust 
data  are  recorded  only  at  stations  with  continuous  instantaneous  wind-speed  recorders." 

•  2.  Bivariate  percentage  frequency  tabulations 1  Derived  fron  hourly  observations,  these  tabulations  are  a 

percentage  frequency  of  wind  directions  to  16  compass  points  and  calm  by  wind  speeds  (knots)  in  lncrenents 
of  Besufort  classifications.  Percentages  are  shown  by  both  directions  and  speed,  and  in  addition  the  aean 
wind  speed  is  given  for  each  direction. 

A  separate  category  la  provided  on  the  form  for  variable  winds,  which  are  reported  in  sons  data  sources. 

In  these  data  where  light  and  variable  winds  are  reported  with  no  directions  but  with  speeds  given,  the 
speeds  will  be  sunaarlsed  in  the  appropriate  groups  opposite  the  coluan  headed  VRBL. 

a.  Three  tables  are  prepared  for  ALL  W1ATHKR  surface  winds,  all  years  coabined,  by:  (1)  Annual  -  all 
hours  coabined,  (2)  By  aonth  -  all  hours  coabined,  and  (3)  By  aonth  -  by  standard  3-hour  groups. 

b.  A  separate  annual  table  is  also  presented  for  surface  winds  nesting  DBTHUMHfT  CLASS  conditions  as 
follows:  Celling  200  through  1*00  feet  inclusive  with  visibility  equal  to  or  greater  than  l/2  alia, 
and/or  visibility  l/2  through  2-1/2  Biles  Inclusive  with  celling  equal  to  or  greater  than  200  feet. 

KUi  A  percentage  frequency  of  ".0"  in  these  tables  represents  one  or  ao re  occurrences  amounting  to 
leas  than  ".05"  percent. 

"Values  for  neons  and  standard  deviations  do  not  include  measurements  from  incomplete  months. 
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U  S  AIR  FORCE 
ENVIRONMENTAL  TECHNICAL 
APPLICATIONS  CENTER 


PART  D  CEILING  VERSUS  VISIBILITY 

This  summary  Is  a  bivariate  percentage  frequency  distribution  by  classes  of  celling  from  zero  to  equal  to  or 
greater  than  20,000  feet  and  as  a  separate  class  "no  ceiling",  versus  visibility  In  l6  classes  from  zero  to 
equal  to  or  greater  than  10  miles.  Data  are  derived  from  hourly  observations,  and  three  sets  of  tables  are 
presented  as  follows: 

1.  Annual  -  all  years  and  all  hours  combined 

2.  By  month  -  all  years  and  all  hours  combined 

3.  By  month  -  by  standard  3-hour  groups 

Due  to  the  cumulative  nature  of  this  presentation.  It  is  possible  to  determine  the  percentage  frequency  of 
occurrence  for  any  given  limit  of  celling  or  visibility  separately,  or  in  combination  of  celling  and  visi¬ 
bility.  The  totals  progress  to  the  right  and  downward.  Ceiling  may  be  determined  Independently  by  re¬ 
ferring  to  totals  In  the  extreme  right  hand  column.  Also,  visibility  may  be  determined  independently  by 
reference  to  the  horizontal  row  of  totals  at  the  bottom  of  the  page.  The  percentage  frequency  for  which  the 
station  was  meeting  or  exceeding  any  given  set  of  minima  may  be  determined  from  the  figure  at  the  Intersection 
of  the  appropriate  ceiling  column  and  visibility  row.  Several  examples  in  the  use  of  these  tables  are  shown 
on  pages  2  and  3  below. 

U.  S.  Weather  Bureau  and  Navy  stations  did  not  report  ceilings  within  the  range  10,000  feet  and  higher  prior  to 
January  I9U9.  Summaries  prepared  from  data  for  these  stations  using  the  earlier  period  and  data  subsequent 
to  January  1949  will  be  modified  to  limit  ceilings  to  10,000  feet.  Short  periods  of  record  prior  to  1949 
for  these  stations  will  be  eliminated  from  the  summary.  For  Air  Force  stations,  the  "no  ceiling"  category 
includes  clear  and  scattered  conditions,  and  ceilings  above  20,000  feet  for  period  through  June  1948. 

Beginning  in  July  1948  for  Air  Force  stations  and  January  1949  for  USWB  and  U.  S.  Navy  stations  the  "no 

ceiling"  category  consists  of  observations  with  less  than  6/10  total  sky  cover  and  those  cases  where  total 

sky  cover  Is  6/10  or  more,  but  not  more  than  1/2  of  the  sky  cover  is  opaque. 

Beginning  In  January  19^8,  METAR  stations  report  visibilities  to  6  miles  and  then  greater  than  6  miles. 

Thus,  for  METAR  stations,  the  category  equal  to  or  greater  than  10  miles  is  not  printed  in  the  tables, 
unleaa  the  summary  was  for  a  period  ending  before  January  1968. 
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VERSUS  VISIBILITY  TABLES  IN  THIS  TABULATION 


EXAMPLES  FOR  USE  OF  C_ 


EXAMPLE  #  I 


EXAMPLE  #  2 


EXAMPLE  #  3 


Read  celling  values  Independently  of  visibility  under  coluan  at  right  headed  >  0. 

For  Instance,  from  the  table:  Celling  >  1500  feet  m  92*6)1. 

Celling  >  500  feet  -  96.1%. 

Read  visibilities  Independently  of  ceilings  on  bottoa  line  opposite  >  0.  From  the  table: 
Visibility  >  3  alles  -  95-ty. 

Visibility  >  2  aUes  .  96.9%. 

Visibility  >  1  alle  -  96.3%. 

To  obtain  combinations  of  celling  with  visibility,  read  figure  at  Intersection  of  the 
two  categories;  l.e.:  Celling  >  1500  feet  with  visibility  >  3  Miles  ■  91.0%. 


ADDITIONAL  EXAMPLES 


EXAMPLE  f  4  Values  below  mlnlaums  stated  In  the  table  may  be  obtained  by  subtracting  the  value  given 
In  the  table  from  1000. 

Thus,  to  obtain  the  percentage  of  observations  with  celling  <  1900  feet  and/or  visibility 
<  3  miles,  subtract  the  value  read  from  the  table  at  the  intersection,  which  la  91>0, 
from  100.0.  The  answer  9*0  la  the  percentage  of  observations  with  ceiling  <  1900  feet 
and/or  visibility  <  3  miles. 

Likewise,  the  percentage  of  observations  with  celling  <  900  feet  and/or  visibility  <  1 
mile  Is  2.6,  obtained  by  subtracting  97-4  from  100.0. 

EXAMPLE  #9  To  find  the  percentage  of  observations  falling  within  the  two  categories  given  In  example 
above,  subtract  the  value  read  from  the  table  for  the  first  set  of  limits  from  the  value 
In  the  table  for  the  second  set  of  limits.  n>e  difference  will  be  the  percentage  of 
observations  meeting  the  lower  set  of  limits,  but  not  meeting  the  higher  set  of  limits. 

The  value  91*0  read  from  the  table  at  the  intersection  of  >  1900  feet  with  >  3  miles, 
subtracted  from  97-4  read  from  the  table  at  the  Intersection  of  >  900  feet  with  >  1  mile 
Is  equal  to  6.40.  Thus;  6.4  percent  of  the  observations  meet  the  criteria:  "celling  > 
900  feet  with  visibility  >  1  mile,  but  <  3  miles;  or  celling  >  900  feet,  but  <  1500  feet 
vlth  visibility  >  1  mile.”' 

Since  these  tabulations  are  prepared  In  several  ways  Including  by  month,  by  3-hour  groups  It  la  possible 
to  determine  diurnal  variations  of  celling  and  visibility  limits  as  well  as  probabilities  of  various 
celllng-vlslblllty  combinations. 
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PERCENTAGE  FREQUENCY  OF  OCCURRENCE  nnnn-n^nn  ! 
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61.6 

69.7 
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(FROM  HOURLY  OBSERVATIONS) 
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CEILING 

■FEET- 

VISIBILITY  (STATUTE  MILES 

>10 

>6 

>5 

_ 

>3 

is. 

>2 

>l‘7 

>»'<. 

>  9* 

>>1 

>^1 

>S  16 

>  - 

>0 

_ 

j  NO  CHUNG 
>  TOOOO 

m 

181 

97. 5 
sn.9 

■TiW? 

97.7 

5n.6 

97.9 

5p.7 

97.9 

6IJ-T 

M.O 

*10^1 

*8.0 
*nT  a 

98.1 

50.9 

■nr 

IHW 

mi 

[  >  18000 
>  16000 

99.’ 

99.' 

50.3 

SQ.l 

50.  5 
50.; 

50.7 

50.1 

ES 

50.8 

50.8 

so. a 

5(1.8 

50.9 

68.0 

50.9 

sn.9 

51.0 
51  .n 

ESS 

51.0 

51  -fl 

51.9 

51  .6 

5l. 6 
5  3 .61 

>  14000 

>  12000 

. 

99.1 

si.: 

ESS 

51. 0 

52.9 

Sl.S 

57.8 

51.5 

57. 

51.6 

57.9 

51.6 

57.9 

51.7 

53.  B 

ES 

mWi 

52.1 

53.5 

52.6 

53.7 

>  10000 
>  9000 

53.1 

59.2 

b$ 

m 

55.1 

56.1 

55.1 

56.3 

55.  a 

56.  m 

Kg 

55.3 

56.5 

55.3 

56. 5{ 

55.9 

56.7 

55.9 

56.7 

55.9 

56-1 

56.0 

57-2 

>  8000 
>  7000 

59. 1 

57. t 

56.1 
5  8.1 

56.1 

59.1 

56.9 

59.8 

ESI 

57.  G 
59.  «| 

57.0 

59.  A 

57.1 

59.1 

57.1 

59.1 

Si:? 

59.6 

57.2 

59.8 

ns 

618' 

57.2 

69.6 

57.2 

59.6 

57.8 

6nr6| 

>  6000 
>  5000 

58. « 

faQ.l 

60.1 
_ 61.5 

60. 1 
62.1 

61.2 

62.8 

61.2 

62.1 

61.3 

67.9 

61.9 

63.  r 

61.5 

63.1 

61.5 

63.1 

61.7 

63.6 

61.7 

63.8 

m 

R1T 

61*7 

*2.3 

A  1^0 

IV  IV 

*  A» 

§8 

51.1 

61.1 

■rn 

63.1 

69.2 

63.1 

69.1 

63. • 

69.8 

63.9 

69. 9 

69.0 

65.0 

69.1 

65.1 

69.1 

65.1 

69.9 

65.3 

69.9 

65.3 

69.9 

_65^3 

69.9 

65.3 

69.9 

65.3 

■TWl 

69.9 

65.9 

IV  IV 

li 

■■MM 

■oW 

69.1 

66.9 

65.2 

67.2 

65.1 

67.1 

65.1 

67.8 

65.9 

67.9 

66. E 
68.0 

66.1 

68.1 

66.1 

68.1 

66.3 

66.3 

66.3 

66^3 

Kg 

66.3 

66.3 

66.3 

66.3 

66.7 

66.6 

66.9 

66.9 

MW 

69.6 

71.8 

70.  C 

71. ! 

W7W 

|!W 

ETW 

ESi 

MM 

Irfr 

71.0 

72.9 

71. C 
12.91 

71. a 

73.7 

m 

Rg 

i*Wj 

71.5 

73.5 

71.7 

73.7 

■Jnj 

■Up 

Im 

Kg 

VTW 

Im 

73.6 
76. t 

73.1 

76.1 

73.8 

76.2 

73.9 

76.3 

73.9 

11.9 

79.1 

16.6 

iTWt 

ITWt 

79.1 

76.6 

79.1 

76.6 

7*  •$ 

Tfc.9 

79.7 

77.1 

lift 

■m 

76.6 

78.9 

77. L 
79.  fl 

77.7 

79.1 

■■VWI 

||A 

Im 

;;:s 

78.2 
60. 1 

7t.3 
■  0.2 

78.3 

80.2 

78.5 
■  0.9 

78.5 

80.9 

78.5 

_6iU6 

78.5 

60.6 

78.5 
■  0.6 

78.9 

80.1 

79.1 

M-n 

79.  t 
79.6 

79. C 
79.8 

Kg 

UjQjWj- 

•  0.5 
ll.l 

Kg 

•  1.1 
62^0 

81.2 

87.1 

•  1.2 
82.1 

81.9 

67.9 

81.9 

62.9 

EOT 

IW 

81.9 

67.8 

■  1.9 

■  7.6 

81.7 

67.7 

82.0 

62.9 

>  700 

>  600 

•7tT 

■Aap 

*TW 

m 

H 

wTW 

•  3. 
19.1 

•  3.6 
69.1 

•3.1 
85. C 

Kg 

89.5 

66.1 

69.5 

66.1 

8*  •  8 
66.5 

89.8 

66.5 

•  9.8 

86.5 

•  9.8 
86.5 

89.8 

66.5 

SS.l 

_UaI 

85.9 

67.0 

>  500 

>  400 

76.1 

76. 

K8 

•  9.2 

85.1 

86. 

Kg 

■6.9 
■  7.6 

•  7.0 

ll.l 

87.5 

69.0 

•  7.5 
69.0 

ESS 

■  1 79  ■ 

88.0 

90. n 

88.0 

90.0 

•  8.0 

90. (^ 

•  8.0 

80.0 

88.3 

90.3 

88.6 

90.5 

>  300 

>  200 

76.1 

76. 

•  3.3 
■  3.3 

87. 

87.1 

Kg 

•  •.1 
86. 

Kg 

91.5 

97.1 

91.5 

97.1 

92.5 

•  9.5 

92.8 

98.9 

92.8 

98.9 

92.8 

95.2 

92.8 

95.2 

93.2 

96.(1 

93.9 

96.9 

>  100 

>  0 

76. 

?6jl 

gMisaw 

■  Wl 

;;;J 

•  7.1 
17-aI 

Kg 

(•.I 

•  0.9 
90.8 

•a.  a 

92.6 

92. a 
ta.i 

■  1 W1 

95.2 

95.2 

95.2 
95.  2 

95.8 

93.8 

95.8 

j&a 

97.8 

97.6 

99.6 
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PERCENTAGE  FREQUENCY  OF  OCCURRENCE 
(FROM  HOURLY  OBSERVATIONS) 


- - 


CEILING 

FEET 

. .  i 

VlSIiiUTY  STATUTE  MILES.  1 

>>0 

>6 

>5 

>4 

>3 

>2  7 

>? 

>l'7 

1  in. 

>  Vi 

>'i 

>7 

>S  16 

>  4 

>0  ! 

| 

NO  CEILING 
>  70000 

61.7 
65. C 

NN.3 

N7.7 

m 

NS.C 

N8.S 

N5.0 
NS. 5 

65.0 

61.5. 

65.2 
.  61.6 

65.6 

61.1 

nr 

65.6 

61.1 

65.5 

61.9 

nt 

rnr 

inn 

mn 

wrm 

66.1 

69*6. 

>  18000 
>  16000 

NS. a 
65.2 

■MM 

siH 

wrm 

Hw 

lip 

im 

■TrT 

66.7 

68.7 

61.6 

61.1 

69.0 

69.0 

69.0 

19.0 

69.0 

69.0 

ITW 

nw 

mr 

69.3 

69.3 

iim 

69.61 
•  9.1 

>  14000 

>  12000 

IBf 

Ir!W 

gnr 

lift1 

69. C 
51.1 

69. C 
51.1 

69.0 

51.1 

Iml 

69.3 

51.1 

■T^T 

nw 

mr 

R^r 

R^r 

ffWl 

50.1; 
52. 3j 

>  10000 
>  9000 

50.2 

50.5 

liitt 

Erf 

[TV 

Blwt 

lUT 

nff 

56.2 

56.1 

56.2 

56.1 

ItBi 

■Ttv 

nr 

ITW. 

m 

nr 

ITW; 

RW 

ITW 

ITW 

ftw 

rrw 

»TW 

ITWr 

55.61 

56.ll 

»  6000  |  51.1 

1  *  7000  1  S3. 6 

m 

m 

Kit 

lut 

Ii  H! 

BE 

56.2 

58.6 

56.2 
SI. 6 

56.2 

58.6 

int 

56.3 

56.5 

It  Hi 

56.5 

SltT 

liHl 

m 

-  6000  |  56. J 

,  2  5000  56.2 

m 

UK! 

■tilt 

rjw. 

IWV 

58.9 

60.9 

59.0 

61.0 

nr 

KW3 

59.3 

61.2 

59.3 

61.2 

Im! 

E>r' 

By 

m 

ITW 

59.6 

61.6 

60.2 

62.3 

>  4500 

>  4000 

56.  a 
58.5 

tw 

for 

■rsff 

m 

Bf 

mr 

Rff 

62.1 

66*0 

62.1 

_61*0 

62.1 

66.0 

62.6 

66.3 

62.6 

66.3 

Rm 

63.2 

65.1 

>  3500 

>  3000 

tut 

vrw 

Mlfj 

lift 

■in* 

cs 

IW 

vv*wn 

IW 

66.0 

65.3 

W\W 

HW1 

HU 

66.3 

65.7 

Rn! 

66.6 

66.1 

66.6 

66.1 

65.0 

66.6 

65.6 

66.9 

>  7500 

>  7000 

ES 

m 

65.3 

66.1 

BE 

Kw 

mn 

67.0 

69.1 

67.2 

70.0 

67.2 

70.0 

67.2 

70.0 

67.3 

_IQ*2I 

67.5 

70.6 

67.5 

70.6 

67.9 

70.7 

61.3 

71.1 

,  >  1800 
>  '500 

66. S 
67.2 

STw 

m 

Efff 

RF 

71.5 
75. D 

WTWP 

Kir 

72.0 

75.7 

72.0 

>5.7 

72.0 

75.7 

■TrT 

72.1 

75.1 

72.6 

76.0 

72.6 

76*0 

72.7 

76.3 

73.1 

76.1 

>  1700 

>  1000 

66.3 

69.3 

WTK 

MlW 

Sflff 

76.S 

71.3 

76.8 
T>  .6 

77.3 

79.2 

nr 

nr 

■nr 

77.5 

79.5 

77.6 

79.6 

77.6 
7  9.6 

77.9 

79.1 

mr 

71.6 
■  0.6 

>  900 

>  800 

m 

m 

m i 

■i  n 

76. T 
80.0 

79.3 

<0.5 

79.7 
60. 1 

•0.3 
11. i 

IVlt 

60.6 

81.8 

80.6 
81. 8 

10.7 

11.9 

•  0.7 
11.9 

RW1 

ITW 

mr 

•  1.7 
■  2.9 

Biff1 

■  I’TV 

■rir 

■7W’ 

m 

82.5 

13.9 

•  3.1 

86.6 

13  •  9 

11* 

rnr 

■  LTV. 

13.5 

86.9 

inr 

rrw 

ITW! 

•  3.1 

■  5.2 

•6.1 

•5.6 

■  6.6 
16.0 

men 

8N.8 

<6.2 

wiir 

■Tn 

86.3 

<6.3 

m 

IT  it 
TP*  % 

rnr 

ITW 

17.6 

90.6 

•  7.7 
90.7 

Q2Q 

ITm 

•  7.9 

91.0 

•  7.9 
91.0 

•1.2 

91*3 

•  1.7 
91.7 

|}H 

m 

|TW 

luT 

VTQj 

88.1 

Jill 

nr 

■Txv' 

BE 

m 

■nr 

91.7 

92.3 

92.1 

93.1 

92.1 

93.1 

92.6 

96.6 

92.6 

96.7 

mr 

93.2 

96.6 

:  j  'oo 

1  2  0 

Rff 

■  MU 
WTW 

K2ZC 
IT !C 

■  I8I1IT 
Ell  lilt 

90.5 

?8t1 

nr 

ITfv 

nr 

mr 

Pti 

me 

mt 

mt 

ITW 

96.1 

9<»B 

99.6 

LOJUO 
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PERCENTAGE  FREQUENCY  OF  OCCURRENCE  i?go-iAgn  1 

(FROM  HOURLY  OBSERVATIONS)  ! 


VISIBILITY  STATUTE  Mll€S' 


CEUtNO  I 


FEET 

>10 

a 

Hi 

D 

a 

a 

>1 

a 

a 

D 

>5  16 

a 

D 

VMM 

BTff 

■HJtj 

IiH 

IIH 

Hi 

ITTf 

BiT 

PH* 

Kin 

mr 

nr 

IvNI 

KIWI 

nr 

91.1 

97.8 

■  tWl 

■1/91 

tnw 

ITW 

m 

m 

m 

98.0 
98.  a 

98.0 

98.0 

98.0 

98.0 

BW 

ITw 

ITT 

IT™ 

nun 

hb 

EJF 

un* 

98.0 

98.0 

IYW 

ni 

RR 

98.0 

98.0 

98.0 

98.0 

nw 

m 

1TW! 

WvW» 

Hi 

EEff 

nr 

nr 

■nr 

BB 

Bih' 

nr 

gTf 

nr 

■tw 

nr 

ITWI 

nr 

ITB 

TW1 

iiffl 

miw 

MT1* 

H  H' 

iw 

■rH 

Eh 

IrH: 

■rH 

I'H ! 

I'H1 

IrH 

nr 

nr 

nr 

BB 

nfi 

>  8000 
>  7000 

51. 9 
59.0 

Hi 

15  Fl- 
Bin 

53.7 

56.1 

53.7 

56.1 

Bffi 

itw 

53.7 

56.11 

53.7 

56.1 

53.7 

56.1 

53.7 

56.1 

Q2S 

Irw 

53.7 

53.7 

56.1 

53.7 

56.1 

ITWI 

>  6000 
>  5000 

55  •  9 

57.8 

58.7 

57.8 

58.7 

58. C 
58.9 

nr 

BIT 

BW 

BW 

58.1 

59.0 

58.1 

59.0 

58.1 

59.0 

PWI 

BB 

58.1 

59^0 

58.1 

59^0 

58.1 

59. a 

58.1 

59*0 

>  4500 

>  4000 

57. a 

60.6 

KUi 

■  VT 

■  TTT 

lyw: 

BIT 

60.1 

63.5 

nr 

BIT 

Iw 

ITtC 

nw 

BTO 

>  3500 

>  3000 

63.6 

66.1 

69.71 

66.1 

69.9 

66.6 

70.6 

■7Wi 

66.7 

70.7 

BS 

■/•n 

66.7 

70.8 

66.7 

70.8 

66.7 

70.8 

■rw 

RTm 

66.7 

70.8 

66.7 

10.8 

wrw\ 

uni 

>  2500 

>  2000 

68.6 

71.6 

72.7 

76.6 

■nr 

mw 

73.8 
78.  a 

73.8 

J1.J 

73.9 

78.1 

73.9 

78.1 

73.9 

78.1 

73.9 

78.1 

73.9 

78.1 

iTTT 

■TW1 

73.9 

78.1 

SZS3 

Hnl 

Irwl 

ITWi 

>  1800 
>  1500 

72.9 
79.  a 

■nr 

IIA 

fw!* 

78.3 

81.2 

m 

■nr 

me 

■TFF 

m 

80.0 

83.2 

VPV9 

Itn! 

ITWI 

■TWl 

80.0 

81.2 

80.0 

_81^2j 

TTWl 

80.0 

83.2 

>  1200 
>  1000 

76.1 
77. ? 

m 

m 

Hi 

Hi 

85.5 

88.0 

85. 6 
88.1 

85.6 

88.1 

85.6 

88.1 

85.6 

88.1 

85.6 

88.1 

85.6 

88.1 

Bnl 

■  ini 

85.6 

88.1 

>  900 

>  800 

77.7 

78.0 

89.1 

89.9 

■  ITT' 

87.6 

88.2 

Hi 

Hi 

89.5 

90.9 

89.6 

90.6 

89.6 

90.6 

89.6 

90.6 

89.6 

90.6 

rrm 

ITm 

89.6 
•  0*6 

89.6 

90.6 

89.6 

90.6 

89.6 

90.6 

>  700 

>  600 

78.1 

78.1 

89.6 

89.6 

86.9 

86.9 

88.9 

89.9 

FI3T 

Bi!' 

nr 

nr 

nr 

inr 

ITB 

ITB 

ojr 

ITW 

ITB 

ITW 

ITWI 

91.5 

92.8 

m 

iqe 

El 

m 

HIT 

UMj 

ktw 

nr 

■lie 

nr 

nw 

nr 

nr 

nr 

nr 

nr 

IiH! 

UT91 

II  HI 

ITWI 

■ITT 

mlW 

m 

86.9 

86.9 

Bn 

min. 

nr 

■op 

■iff 

Kin 

96.5 

Htl 

nr 

97.9 

fltl 

97.9 

98.2 

97.7 

flit 

iTB 

ciwi 

CHI 

mm 

■in 

89.6 

89.6 

■m. 

■ill! 

nr 

min. 

nr 

lirti 

nr 

96.8 

85.81 

96.8 

>5.8 

nr 

98.1 

>5.1 

ran 

■  I  T9 1 

98.9 

Iltl 

98.9 

-tl.f 

99.1 

mi 

100.0 
L00.  Q 
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PERCENTAGE  FREQUENCY  OF  OCCURRENCE 
(FROM  HOURLY  OBSERVATIONS) 


— AW - 


VISIBILITY  STATUTE  MILES1 


CEILING  ! 


peer. 

>10 

>6 

>5 

>4 

>3 

>}, 

>2 

>\'l 

>r<. 

21 

>  V. 

>  ■» 

i5  16 

>  « 

>0 

NO  CEILING 
>  70000 

39.« 

•16.3 

81.6 

88.1 

81.7 
8  8.2 

81.7 

88.3 

81.7 

58.3 

81.7 

U.J 

81. ^ 
11.5 

81.  T 

AS  .3 

81.7 
_88  3 

81.7 

88.3 

81.7 
8  8  T  3 

81.7 
8  8. 

AI.7 

jlA.  \ 

41.7 

Ift.I 

81.7 

66.3 

81.7 
88.  3 

>  18000 
>  16000 

KTW 

WTW 

■■OTI 

OTMp 

KTIt 

WTW 

bTO 

HOT^OTB 

■iA 

Bin 

OTototot* 

iiA 

Bin 

IP 

rnf 

wm 

RF 

88.3 

88.3 

88.3 
8  8.3 

■TW1 

rrm 

ITWt 

88.3 

88.3 

88.3 

«JU3 

>  14000 

>  12000 

87. C 

m 

HI 

rj 

BlW 

89.1 

50.7 

89.1 

50.7 

mi 

■TWj 

89.1 

50.7 

8*  .  I 

50.7 

>  10000 
>  9000 

IP 

Rff 

52.5 

58.8 

MOT 

itir 

52.5 

58.8 

52.5 

58.6 

WTW 

(TIP 

52.5 

58.8 

52.5 

56.6 

■Tni 

52.5 

4B.A 

>  8000 
>  TOOO 

11  Wi 

HHr 

55.9 

58.1 

56.2 

58.7 

iti 

56.2 

58.7 

56.2 

L58.7 

56.2 

58.7 

56.2 

58.7 

S“fW. 

IfW; 

56.2 

_S8.J 

56.2 

86.7 

56.2 

86.7 

KTW1 

■■■■ 

Bm 

■TW* 

IP 

60.6 

63.1 
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PART  e  psychrometric  summaries 

la  this  section  are  presented  various  summaries  of  dry-  end  vet-bulb  temperatures ,  dev  points,  and  relative 
hunldlty.  The  order  and  manner  of  presentations  follovs: 

1*  Cumlntlve  percentage  frequency  of  occurrence  -  derived  from  dally  observations  and  presented  by  aontb 
and  annual  for  all  years  combined.  These  tabulations  provide  the  cumulative  percentage  frequency  to 
tenths  of  tempei'abure  by  5-degvee  Fahrenheit  Increments,  plus  mean  temperature,  standard  deviations. 
total  number  of  observations  in  three  separate  tables  as  follovs: 

a.  Dally  maximum  temperatures 

b.  Dally  minimus  temperatures 

c.  Dally  mean  tempers tures 

NOTE:  Beginning  la  January  1964,  dally  maxima  and  minima  temperatures  are  routinely  selected  from 
hourly  observations  recorded  on  surface  observing  forms  or  from  automated  data  collections  for  all 

Aorce  operated  stations.  Tot  those  stations  observing  less  than  24  hours  per  day,  and  where  maxi- 
oum  and  alnlsua  temperatures  are  required  but  not  recorded,  these  are  also  selected  from  hourly  data 
from  as  early  as  January  1949  and  later.  Please  refer  to  notations  an  sn mss rj  pages  and  Station  History 
for  further  Information  on  reporting  practices  of  Individual  stations. 

Extreme  values  -  derived  from  dally  observations  vith  the  extreme  value  selected  for  each  year  and  month  of 
record  available .  An  annual  (ALL  NORTHS)  value  Is  selected  when  all  months  for  a  year  have  valid  extremes . 
Means  and  standard  deviations  are  computed  for  months  and  annual  vhen  four  or  more  values  are  present  for 
any  column.  Two  tables  of  dally  extremes  are  prepared: 

a.  Extreme  maximum  temperature 

b.  Extreme  minimum  temperature 

ROTE:  The  following  symbols  are  used  In  the  extreme  data  blocks t 

(1)  *  Indicates  the  extreme  vas  selected  from  a  month  vith  one  or  more  days  missing. 

(2)  #  Indicates  the  extrema  vas  selected  from  a  month  In  which  hourly  temperatures  were  available 
for  less  than  24  hours  for  at  least  one  day  In  the  month. 


Values  for  means  and  standard  deviations  do  not  include  measurements  Tor 
lncomnlete  months. 


Continued  on  Reverse 
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a.  The  main  body  of  the  summery  consists  of  a  bivariate  percentage  frequency  distribution  of  wet-bulb 
depression  In  17  classes  spread  horizontally;  by  2-degree  Intervals  of  dry-bulb  temperature  spread 
vertically.  Also  provided  for  each  of  the  dry-bulb  Intervals  la  the  percentage  of  observations  with 
dry-bulb  and  wet-bulb  temperature  combined;  and  again  for  dry-bulb,  wet-bulb,  and  dew-point  tempera¬ 
tures  separately.  Total  observations  for  these  four  lteas  Is  also  provided  in  two  lines  at  end  of 
each  tabulation  table,  which  nay  be  continued  on  several  pagea. 

HOTS:  A  percentage  frequency  In  this  table  of  " .0“  represents  one  or  more  occurrences  amounting  to 
less  than  .05  percent. 

b.  Statistical  data  for  the  Individual  elements  of  relative  humidity,  dry-bulb,  wet-bulb,  and  dew-point 
temperatures  are  shown  In  the  section  at  the. bottom  left  of  the  forms.  These  consist  of  the  sum  of 
squares  (zX2),  sums  of  values  (  ZX),  means  (X),  and  standmrd  deviations  (ox).  The  number  of  obser¬ 
vations  used  In  the  computation  for  each  clement  Is  also  shown. 

c.  At  the  lower  right  of  the  form  are  given  the  mean  number  of  hours  of  occurrence  for  six  ranges  of 
dry-bulb,  wet-bulb,  and  dew-point  temperatures,  and  total  number  of  hours  possible  In  the  period 
represented.  Mean  number  of  hours  Is  shown  to  tenths  and  Indicates  mean  number  of  hours  per  year 
In  the  annuel  summary,  or  mean  number  of  hours  per  month  in  the  tabulation  by  month. 

NOTE:  Wet-bulb  temperature  usually  was  not  reported  prior  to  19**6.  Relative  humidity  usually  was 
net  reported  prior  to  19**9,  nor  subsequent  to  June  1958;  and  was  computed  by  machine  methods 
for  observations  recorded  during  these  periods.  All  values  of  dew-point  temperature  and 
relative  humidity  are  with  respect  to  water,  unless  otherwise  Indicated. 

Means  and  standard  de /jettons  -  These  tabulations  are  derived  from  hourly  observations  and  present  the 
mean,  standard  deviation,  and  total  number  of  observations  for  the  eight  standard  3-hour  groups,  by  month 
and  annual  and  again  at  the  bottom  for  all  hours  combined.  Records  for  all  years  combined  are  presented 
In  the  following  three  tables;  DRY-BULB  TEMPERATURE,  WET-BULB  TEMPERATURE,  and  DEW-POINT  TEMPERATURE. 

5.  Cumulative  percentage  frequency  of  occurrence  of  relative  humidity  -  This  summary  la  derived  from  hourly 
observations  and  presents  the  cumulative  percentage  frequency  of  occurrence  of  relative  humidity  by 
Increments  of  lo£  classes,  plus  the  mean  relative  humidity  and  total  number  of  observations  in  two  tables. 

a.  Table  1  Is  prepared  by  month  and  annual,  all  years  combined,  with  month  being  the  vertical  argument. 

b.  Table  2  Is  prepared  by  month  by  standard  3-hour  groups,  with  the  hour  groups  being  the  vertical 
argument  and  a  separate  page  for  each  month.  All  years  are  also  combined  for  this  summary. 


Bivariate  percentage  frequency  distribution  and  computations  of  dry-bulb  versus  wet-bulb  1 
This  tabulation  Is  derived  from  hourly  observations  and  Is  presented  by  month  and  annual,' 
years  combined.  The  following  Information  is  provided: 
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PARTF  PRESSURE  SUMMARY 


Presented  in  tais  pert  are  two  tables  giving  the  weens,  standard  deviations,  and  total  maker  of  observations 
of  station  pressure  and  sea-level  pressure  bp  month  and  aisrsml  for  the  local  hourly  observations  corresponding 
to  the  eight  3-hour  ly  synoptic  tines  OCT.  the  sens  confutations  are  also  provided  at  the  button  of  the  page 
for  all  hours  combined.  All  years  of  data  available  are  conk  land  in  both  of  these  tables,  although  the  overall 
period  is  United  by  service  as  indicated  below. 

ROTES:  station  pressure  not  reported  for  all  services  until  late  in  1945- 

Station  pressure  reported  only  at  6-hour ly  tinea  for  Air  Fores  stations  fTon  Jan  64  -  Ail  6$. 

MKEAR  stations  do  not  report  Sea-level  pressure  for  the  period  Jha  68  -  See  10. 

1.  Station  pressure  is  presented  in  the  table  in  inches  of  nsreury. 

2.  Sea-level  pressure  la  presented  in  aiTllbara. 

Provided  below  la  a  seals  to  convert  station  pressure  values  in  inches  of  nsreury  or  aillibnrs  to  pressure- 
altitude  in  lOQO's  of  feet.  This  seals  is  an  enlarged  nodal  of  the  pressure-altitude  soale  in  the  Snfthsonlan 
Meteorological  Tables. 
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